IN ORDER TO make a diagnosis, formulate a comprehensive treatment plan, and objectively evaluate the results of periodontal therapy over long periods of time, accurate and complete documentation is necessary. The more objective the methods we use to evaluate the periodontium the more meaningful our observations become, both to ourselves and to others who may need to rely on our documentation. Tooth mobility is one parameter which we use to evaluate the status of the periodontium. There are extremely accurate methods available for assessing the horizontal mobility of teeth; however, these methods seem to be rather subjective in their approach. Perhaps the most widely used of these methods was suggested by Miller in 1938.
IN ORDER TO make a diagnosis, formulate a comprehensive treatment plan, and objectively evaluate the results of periodontal therapy over long periods of time, accurate and complete documentation is necessary. The more objective the methods we use to evaluate the periodontium the more meaningful our observations become, both to ourselves and to others who may need to rely on our documentation.
Tooth mobility is one parameter which we use to evaluate the status of the periodontium. There are extremely accurate methods available for assessing the horizontal mobility of teeth; however, these methods seem to be rather subjective in their approach. Perhaps the most widely used of these methods was suggested by Miller in 1938. 6 He suggested the following scoring system: 1 = "the first distinguishable sign of movement greater than normal". 2 = "a movement of the tooth which allows the crown to move one millimeter from its normal position in any direction." 3 = "allows the tooth to move more than one millimeter in any direction. Teeth which may be rotated or depressed in their alveoli are classified as mobility #3."
It is the purpose of this study to evaluate the reliability of a clinical method of tooth mobility assessment with respect to its reproducibility and its usefulness in quantifying tooth mobility. The method to be evaluated is based on a modification of the Miller Index.
MATERIALS AND METHODS

Study Group
A total of five subjects ranging in age from 22 to 65 years participated in this study. Subject selection was designed to provide a group of teeth with a wide range of horizontal tooth mobilities. Each subject was required to have a minimum of five teeth in each quadrant. The five most anterior teeth were selected for measurement. Two diagonal quadrants (maxillary right and mandibular left or maxillary left and mandibular right) were selected for measurement on random basis. In all, 50 teeth were measured, i.e. 10 teeth in each of the five subjects.
Documentation
Horizontal tooth mobility was measured in this study by two methods. One method utilized O'Leary and Rudd's periodontometer 3 as modified by Friedman and Cohen. The placement of the dial indicator recording point was determined by centering the point mesiodistally on the crown of the tooth and 4 mm from the incisal edge or buccal-occlusal cusp tip. A fixed distance marking device was used to transfer a dot to the tooth for accurate placement of the recording point. A 500-gm force was applied and released three times in quick succession in a buccal or facial direction and three times in a palatal or lingual direction. The maximum deflections of the teeth in each direction were recorded and totaled for the measurement of horizontal tooth mobility.
The second method of measuring tooth mobility was similar to the one described by Miller, with the modification that half scores could be used. Thus scores of 0, V2, 1, 1½, 2, 2½ and 3 were utilized.
Procedure
Each patient had the horizontal mobility of 10 teeth (five in each of two quadrants) measured five times. The first and last measurements (TO, T4) were made with the periodontometer. All measurements utilizing the periodontometer were done by NHS and KL who previously had been calibrated by Dr. O'Leary. The exams at Tl, T2 and T3 were performed by three different Board Certified Periodontists using the Miller Index. Prior to examining the patients these periodontists were given the following instruction: "Please examine the following subjects and record your evaluation of the mobility of the designated teeth. The following method and classification as described by Miller must be used for this examination. Activate the tooth by grasping it between two instrument handles and moving it from side to side. First degree mobility is the first distinguishable sign of movement greater than normal. Second degree mobility allowed the crown to move as much as 1 mm in a buccolingual direction. Third degree mobility allows the crown to move more than 1 mm in a buccolingual direction or to be depressed in its socket. You may use one half degree increments if applicable."
The order in which these periodontists performed exams Tl, T2 and T3 was decided on the basis of a random draw, (See Table 1 ). At least 10 minutes elapsed between examinations in order to allow the tooth to rebound.
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RESULTS
In order to examine the reliability of the periodontists in applying the Miller assessment the following mathematical model was devised. 
Model Description
Subjects are crossed with examiners with teeth nested in subject and crossed with examiners.
Following the periodontists' assessment of the subject's teeth an analysis of variance table (Table 2 ) was produced which indicated large variation among subjects.
The average mouth score for the five subjects obtained by examiner 1 was 1.36; by examiner 2, 1.20, and by examiner 3, 1.33 (Table 3 ). The examiners were not found to differ statistically with respect to these overall mouth scores. 2 Miller Index periodontist 1, 2, or 3* T 3 Miller Index periodontist 1, 2, or 3* T 4 periodontometer NHS, KL T = time of measurement, with a minimum of 10 minutes between measurements.
* The sequence of measurement by peridontist no. 1, preiodontist no. 2, and periodontist no. 3 was determined by a random assignment procedure.
The analysis demonstrated also that there was a statistically significant interaction between the periodontists and the subjects (Table 3 ). This interaction was not felt to be clinically significant.
The three examiners' individual tooth scores were pooled as a joint estimate of the Miller Index in order to examine the relationship between the periodontists' scoring system and that of O'Leary's periodontometer by a linear regression analysis.
In a situation where both regression variables are subject to inherent errors of measurement (not sampling) as well as joint serial correlation within the subjects' mouths, a grouped regression procedure (by mouth scores) is indicated. 12, 13 Forming the midpoint of the two periodontometer readings per tooth along with the pooled Miller Index results in the values in Table 4 .
This relationship results in an estimated correlation of p = .91 which with 3df is significant at P < 0.05. The linear relationship produced, taking mobilometer readings as dependent, was ŷ i = -28.93 + 111.78 x*. While the danger of extrapolation from five independent observations is fully recognized, this relationship indicates the correspondence between periodontometer readings and the modified Miller Index given in Table  5 .
Individual intrapatient analyses indicated that the three periodontists (pooled) were able to rank teeth in order of their mobility with high accuracy relative to the periodontometer (0.78 <ŷ i ≤ 0.94; i = 7, 2,... 5).
The results may be summarized as follows:
1. There was a high positive correlation between the periodontists' (pooled) assessment of clinical tooth mo bility and the mobility measurements of the periodon tometer.
2. In any given patient, the three periodontists (pooled) were able to rank teeth in order of their mobility with high accuracy relative to the periodontometer values. these studies are usually recorded in terms of linear measurements of the order of 10 -4 inches or 10 -2 mm. It would be useful for the clinician to be able to translate such results to the more imprecise clinical indices which he is forced to use. Such a translation is suggested by the results of this study. Table 4 inches or greater with few exceptions have a hopeless prognosis which means that all teeth whose mobility might be amenable to periodontal therapy would be lumped in the 2° category, thereby greatly reducing the sensitivity of the index.
Glickman
7 suggests that mobility be classified as either physiologic or pathologic. He further classified pathologic mobility as being either: Grade 1-slightly more than physiologic, Grade 2-moderately more than physiologic, and Grade 3-severe mobility buccolingually and/or mesiodistally combined with vertical displacement.
This index may not be clinically useful in that the physiologic or pathologic status of a tooth and its attachment apparatus may not be directly related to the tooth's mobility. It attempts to arrive at a diagnosis rather than to a parameter of the status of the periodontium.
Lovdal, et al. 5 Each of three periodontists utilizing the modified Miller Index assessed the horizontal tooth mobility of 50 teeth in five subjects. The same teeth were also evaluated by the periodontometer. The results of these two methods were then compared.
It was found that: (1) there was a high positive correlation between the periodontists' (pooled) assess ment of clinical tooth mobility and the measurements of the periodontometer, (2) in any given patient the three periodontists (pooled) were highly accurate in their ability to rank teeth in order of their mobility as determined by the periodontometer, and (3) the perio-dontists (individually) were not as consistent when com paring teeth with the Miller Index across different subjects.
The periodontists did not accurately utilize the Miller Index as it was originally described. It appears that the periodontists either ignored the reference to 1 mm in the description of the Miller Index, or they were unable to estimate what constitutes 1 mm of movement in the mouth. The periodontists all consistently scored as a 2° mobility a tooth that moved approximately 0.5 mm not 1.0 mm as described by Miller. It is suggested that the modified Miller Index as described here provides an efficacious system for evaluat ing horizontal tooth mobility. It provides accurate, reproducible mobility scores in clinical studies requiring an estimation of this parameter. However, for individual teeth, when the clinician or researcher is trying to evalu ate the effects of therapy on the periodontium and rela tively few evaluations are made, the modified Miller Index may not provide the required degree of sensitivity.
